The shape and the behaviour of a polymer chain in the presence of fixed obstacles have found some attention recently [1] [2] [3] . A localisation and collapse transition has been suggested, i.e. the polymer becomes localised due to the disorder and the radius of gyration is smaller than that of the self-avoiding walk or even smaller than that of the random walk.
The results are very interesting, although the calculations suffer from crude simplifications and approximations [2] . Exact calculations in terms of a renormalisation group theory are not simple, since the problem becomes very complex and suffers from non-stable fixpoints [4] .
In this paper we present a more realistic calculation for dense systems, which, is solvable.
We consider a concentrated polymer solution in the presence of fixed obstacles. The concentrated regime emenables a mean field calculation which is exactly solvable in the Gaussian approximation for many chain systems [5] . The where 1 a n is the label for the replicas and and P (C k} ) is the distribution of the quenched variables {C k}. For simplicity we assume a Gaussian distribution of the obstacle density variables { C k } , i. e.
where X is a normalisation and Co is the mean density [2] . This assumption is certainly an oversimplification, but it will contain most of the physics as it is shown in reference [2] . given by [7] and the quantity Zn&#x3E; is the given by The osmotic pressure is then [5] where ncs is the contribution from the concentrated solution. It is given by [5] where the screening length e is given by 3251 The contribution of the concentrated solution is then the classical expression as calculated first by Edwards [8] . The The average can be performed with the Gaussian distribution for the {Ck} equation (11) which leads to and we find (i) coupling of the replicas via the last term in the effective Hamiltonian and (ii) a divergence at Co -1/V at k = 0 as before. Near this special concentration the replica mixing term is most important. Consequences of such a behaviour will be discussed in a separate paper.
Perturbation theory of the radius of gyration for the molécule in the melt with obstacles.
The size of the chains in the presence of the obstacles is another question which has to be mentioned in this paper. In the case of diluted systems an interesting localisation effect has been observed theoretically and numerically [1, 2] .
In the case of dense systems we have to take the screening of the extended volume effect into account. An exact calculation is not possible and the use of the replicated effective single chain Edwardsian is beyond the scope of this paper and will be published separately. Here we present a single first order perturbation analysis along the lines discussed in [5, 9] and based on the form of the effective Edwardsian (60).
The general equation for the first order perturbation result for the end-to-end vector (R2) is for long chains [5] where VSO is the screened potential containing the disorder. It is (after Eq. (60))
Thus we have to average where we have ignored linear terms in Ck, since they will be zero after averaging out the {Ck} over the Gaussian distribution of the {Ck}. Now we take the average over the disorder and by (Ck C-k) {Ck} = C6 we find
We define a length connected to the strength of the disorder by in analogy to the screening length of the polymer and rewrite the last part of equation (67) The first part is the usual Gaussian end-to-end distance, the second part is the correlation in the concentrated case, and the last part comes from the disorder. This last part is divergent at k = 0. This divergence comes from the fact that we have used infinitely long chain implicitly and the singularity can be removed by a soft cutoff, i.e. if we replace Alternatively a sharp cut-off at the lower integral boundary can be introduced, but the soft cut-off as given by equation (70) 
